Allogeneic islet of Langerhans transplantation is a recognized beta-cell replacement therapy for patients affected by type 1 diabetes mellitus. Type 1 diabetes mellitus is a condition associated with an increased risk of adverse outcomes for pregnant women and fetuses
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Successful pregnancy and delivery after simultaneous islet-kidney transplantation T1DM is a condition associated with an increased risk of adverse outcomes for pregnant women and fetuses (2) . Fetal and neonatal death, preterm delivery, congenital malformation and maternal mortality are related to high levels of HbA1c in early and late pregnancy (2, 3) .
For this reason, a strict glycemic control during pregnancy is crucial to optimize maternal and fetal outcomes (4) . This target can be achieved by multiple insulin injections or with continuous insulin infusion by subcutaneous pumps. These methods are not always sufficient to ensure glycemic control during pregnancy and are associated with a high risk of severe hypoglycemia (5).
We report the case of a simultaneous islet-kidney graft recipient, who retained excellent glycemic control during and after pregnancy.
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Insulin was slowly weaned and she became fully insulin-independent 6 months after the second islet infusion (Figure 1 ), at which time she first expressed a wish to become pregnant.
It was agreed with the patient to wait 2 years after the second islet infusion before allowing the pregnancy project. The IS treatment was adapted at that time, with a switch to high-dose tacrolimus (7-10 ng/ml) and azathioprine (75 mg qd).
She became pregnant 35 and 24 months after the first and second AIT respectively. During pregnancy, she was followed by a multidisciplinary team, including specialists in obstetrics, diabetology and transplantation medicine. Fasting blood glucose, C-peptide, HbA1c and fructosamine levels were closely monitored. She remained off insulin and euglycemic throughout pregnancy. Fructosamine and HbA1c levels remained normal and even progressively decreased over the course of pregnancy. No obstetrical complication occurred. Caesarian section was performed at week 37 because of a worsening renal function.
A healthy male baby (Apgar 8/10/10, length 49cm, weight 3200g) was delivered. The child was born with imperforate anus that was immediately corrected surgically.
After delivery, the IS treatment was modified again with a switch from azathioprine to mycophenolate mofetil, 1 g bid. The patient remained fully insulin-independent up to 16 months after delivery. At this point (HbA1c 6.5%; fructosamine 434 µmol/L; fasting blood glucose 7.7 mmol/l), she began requiring small doses of exogenous insulin again in order to maintain euglycemia. This was felt as a loss in her quality of life and she expressed the wish to have an additional islet graft. Since a retransplant would imply a minimal procedure-related risk only, she was relisted and retransplanted 29 months after delivery (2 infusions). She has been insulin-free ever since more than 6 years after islet re-infusion. 
DISCUSSION
T1DM increases the risk of adverse outcomes for pregnant women and fetuses, even despite optimalized insulin therapy (2-7). The higher incidence of perinatal mortality, preterm delivery, congenital malformation, macrosomia, pre-eclampsia and maternal mortality are well known and are increased by poor glycemic control. (8) SPK is currently the best therapeutic option for young adults with T1DM and terminal renal failure. Compared to AIT, whole pancreas transplantation achieves more durable euglycemia and insulin-independence at the cost of a highest morbidity rate.
Conduction of a successful and uneventful pregnancy in a pancreatic transplant recipient is a challenging endeavor because of the threats posed by diabetes itself, and in particular hyperglycemia, and by immunosuppression and its potential toxicities.
Pregnancy, in itself, is considered a "diabetogenic condition", in which hormonal changes are associated at their worst to gestational diabetes. On the other hand, there is an adaptation to hormonal changes, in order to adjust β-cell function to the new metabolic condition, with an increased insulin secretion by the effect of pregnancy hormones, such as placental lactogen, prolactin and growth hormone (9) . In rodent models, and possibly in humans, β-cells mass is even able to expand during pregnancy for this purpose (10,11).
IS drugs are also a challenging part of pregnancy management in pancreatic transplant recipients. Several IS drugs are considered as diabetogenic, such as corticosteroids, but also calcineurin inhibitors and mostly tacrolimus at higher doses. Teratogenicity issues exist for mycophenolate and m-TOR inhibitors and their use during pregnancy is contraindicated (12) .
Thanks to strategies to switch contraindicated IS drugs to accepted ones, no significant increase of fetal malformation has been reported in pregnancies in transplant recipients (13) .
As reported by a national Transplantation Pregnancy Registry (13) and a national French survey study (14) , abortion, small size and prematurity are still the greatest concern for the
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This article is protected by copyright. All rights reserved. newborn in case of pregnancies in SPK recipients, whereas gestational hypertension (53.8%), infections (50%) and graft loss (4%) are the most common complications for the mother.
While pregnancy in whole pancreas transplant recipient has been investigated in retrospective studies, only one case of pregnancy in a solitary AIT recipient has been reported. (15) In this study, we describe a case of successful pregnancy in a SIK recipient with T1DM and end-stage kidney failure. We observed an optimal glycaemic control throughout pregnancy, without the need for exogenous insulin. We even observed a slight increase in basal C-peptide levels from the 24th week of pregnancy with a peak at delivery. A similar C-peptide trend can be observed during the pregnancy period in the AIT recipient described by Schrive et al (15) as well as in healthy women (16) . This might be the result of the higher metabolic demand observed in pregnancy. Despite that, the HOMA-IR index never was significant for pathologic insulin resistance. It could also be speculated that a slight enhancement of β-cell function was seen in the last 4 months of pregnancy. In particular, we noticed a progressive decrease of fructosamine levels indicating that the quality of glycaemic control was at least maintained. This could be explained by an increased sensitivity of β-cells to glucose stimulation, which is one of the adaptive changes occurring in pancreatic islets during normal pregnancy (9) . Therefore, transplanted islets seem to be as sensitive to hormonal changes occurring in pregnancy, as normal pancreatic islets. From another standpoint, it can be considered that pregnancy is a period of mild allogenic tolerance (17) . The increased levels of circulating steroids during this particular period of life are known for their anti-inflammatory and immunomodulatory effects (17, 18) . For this reason, we propose that a more favorable immunological environment, with reduced immune inflammatory insults, may impact on islet graft function during pregnancy.
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